Ultrastructural localization of peroxidase in atherosclerotic lesions of pigeons.
Atherosclerotic lesions are known to have metabolic alterations which are associated with progressive lipid accumulation. Among the changes, lysosomal enzyme activity has been extensively characterized and at the ultrastructural level has been correlated with the amount of foam cell lipid. In a fashion paralleling lysosomal change, artery wall peroxidase activity is also altered during disease progression. The present study focuses upon the ultrastructural localization of peroxidase activity in atherosclerotic lesions of the aorta and coronary arteries from White Carneau pigeons fed a cholesterol-supplemented (0.3%) diet for 3 years. This resulted in fibrous lesions, rich in smooth muscle cells. The birds were necropsied by perfusion fixation, and peroxidase cytochemistry was carried out using the diaminobenzidine reaction. Peroxidase activity was found within endothelial cells and smooth muscle cells in both the media and intima, but cytochemically demonstrable activity was not found in macrophage foam cells. Peroxidase was localized within the nuclear envelope and endoplasmic reticulum, especially within cells that had lipid inclusions. The degree of peroxidase positivity varied within and among the arteries. In nonlesion regions of the aorta 20% of medial smooth muscle cells was peroxidase positive; the value for coronary artery smooth muscle cells was less. The peroxidase activity within aortic lesions was increased with 44% of intimal smooth muscle cells being positive. Notably, 85-90% of the lipid-containing intimal smooth muscle cells were positive. In contrast, intimal smooth muscle cells in the coronary artery lacked peroxidase reaction product, even in cells containing lipid. We conclude from these studies that aortic lesions contain a cytochemically differentiated subset of lipid-containing, peroxidase-positive smooth muscle cells; but coronary lesions lack a comparable subset of smooth muscle cells.